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    Congenital neurogenic bladder associated with spina bifida occulta， or the so－called tethered
cord syndrome， is one of the rare conditions that may be completely cured by surgery among’ other
varieties of the disease． MXe make it a rule to mal〈e the diagnosis and follow－up of cases ef the syn－
drome．principal．ly Qn the basis of findings in the urodynamic qnd electrophysiologic examinatiQns．
The urodynamic examination consisted of Lewis’ cystometry and urethral pressure profiles during
且lling， whereas du血g voiding， the intra－abdominal， vesical and urethral pressures， tone and EMG
of the anal sphincters and urlnary flow rate were recorded simultaneously on a 6 channel polygraph
（VUD）． The patient was also tested for sacral reflex activity by means ef bilateral electromyograms
recorded from the anal sphincters to esti皿ate the degree of sacral cord injury． A total of 46 patients，
21 males and 25 females， were studied in the recent five years． Subjects between 11 and 15 years of
age， at the height of growth in stature in life－time， were most frequent， aecounting for 350f／o of all
patients （Table 1）． lntraspinal surgery was performed．on 15 of the 46 patients （Table 2）． ln
the urodyriamic examination of the syndrome， measurements were made chiefiy of thirty－five voiding
urodynamic （VUD） parameters （Fig． 1） to characterize the disease states before and after intraspinal
surgery． ． Sta．ti．stical data analyses were mqde by the t－test．on preoperative values in comparison with
values ebtained in a normal control group and on postoperative values cornpared with the preopera－
tive values． Table 3 s’hows the results of the t－test for comparison between the preoperative values
for voiding urodynamic parameters in patients with tethered cord syndrome and the values obtained
in the normal control group． The data indicate that， in this syndrome， voiding is accomplished by
abdominal straining where’ the vesical neck is the main site of urethral resistance （detrusor－vesical
neck dyssynergia）， involving vesical neck constriction and dysectasia． External urethral sphincter
dysectasia was also evident during voidi’ng （detrusor－external urethral sphincter dyssynergia）． Conse－
quently， a high voiding pressure is required to initiate and maintain micturition by overcoming the
urethral resistance of the vesical neck and external urethral sphincter． This can． be assumed from
the fact that all the voiding urodynamic parameters concerned with intravesical pressure showed
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high values． ln contrast， low values were obtained for the parameters depicting contractility of the
detrusor muscle， i．e． “intrinsic detrusor contraction rate”’i＠ Pb．max－Pabd．max／Pb．max） and “int－
rinsic vo量ding Pressure”（⑳Pb・max－Pb・rest／Pb・max）． These findings suggested． disturbance in the
micturition center in the sacral cord of the patient with this syndrome． The study also revealed dimi－
nution ofurinary fiow rate due to lowered detrusor muscle contractility and increased urethral resistance．
    Following surgery， the increased urethral resistance declined and the patient became able to mic－
turate even under a lower vesical pressure during micturition． The postoperative urodynamic study
demonstrating a decrease in the intra－abdominal pressure during voiding with a decrease of the ratio
of intra－abdominal pressure to the total vesical voiding pressure， suggested recovery of the detrusor
muscle contractility （Tables 5， 6， 7－A－a， b， 7－B， 7－C， 7－1］）， 7－E－a and 7－E－b and Figs． 2－Aa，
2－Ab， 2－B， 2－C， 2－D， 2－Ea and 2－Eb）． A wide variety of abnormal patterns were observed in VUD
curves depending upon the degree of sacral cord injury （Figs． 3 to 7）． A case with the most pronounced
sacral cord injury in this syndrome presented abnormal patterns closely resembling those in neuro－
genic bladder associated with meningomyelocele． It was frequently the case that the． anal sphincter
EMG， recorded bilaterally， disclosed abnormal patterns for either side in the test for sacral reflex
activity． The urethral pressure profile disclosed lowered pressure in the mid－urethral segment in
some of the cases studied． The degree of improvement in voiding urodynamic patterns obtained by
surgical treatment varried considerably among the cases， from皿arked（Figs．14 and 15）to practi－
cally nil （Fig． 13）， though， generally， a trend to improvement in voiding patterns was obvious after
surgery in most cases （Figs． 8 to 12）．
   The results of the urodynamic and electrophysiologic studies indicate that the voiding condi－
tion of the surgically treated patients is in the course of normalization， thus demonstrating effective－

































Table 1． Materials in tethered cord syndrome．
Age distribution8 9 Total
Oyrs．old一一 5yrs．’盾撃
6 yrs． old 一・ 10yrs． old
ll yrs． old 一一 15 yrs．old
16 yrs． old 」一 20 yrs． old
















Tota1 21 25 46
（ ）＝Operated cases
福井：Tethered cord syndrome・水力学的電気生理学的検査
Table 2． Traction lesion confirmed with myelo－
     graphy and 血tra－spinal surgery．
Disorder No． of cases
Low－piaced conus
  rnedullaris 7
T・ght認儲翻Q 2
f“um 一一J．一一一一一一一一一．t一．一JJL一”一．一Jm一一JJ“ 6
terminale Without adheslon 4
    0f cauda equlna
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Fig．1－A． Typical normal voiding curves measured
     with 6 channel polygraph。 Case：12yrs．
     old， boy．（from Fukui， J．：Jap． J． Urol・，
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 （ 7 ） PREvolDING VEs正cAL PREssuRE （ PB・BEFQRE ） ＝募ヒ尿前曇毫胱圧
｛8）GPENING VEslcAL PREssuRE（PB・OPEN）：ee口唱膀胱圧
 （9）OpENING URE↑HRAL PREssuRE（Pu・oPEN）1開口時尿道圧
（IO）凹AXIMAL VEstCAL Vo！D！NG PRESSURE（PB・MAX）＝（排尿時）最大騰胱圧（最大排尿圧．）
（11）MAXVAL URETHRAL COIDI脚PRESSVRE（Pu、MAX）＝（排尿時）最大尿道圧
（12）TERMINAL VEslcAL Vo【DLNG PREssuRE（PB・FINAL）＝排尿終了時膀胱圧
（13）凹AxlMAL INTRAABDoMINAL PREssuRE（PABD・MAx）1（排尿期間中）最大腹腔内圧
（14）MAxlMAL ToNE oF ANAL SPHINcTER（PANALIMAx）；最大肛門括約筋卜一ヌス
〈 15）MiNmAL T。NF． oF揃A［SPBrNc丁ER〔PANAL，MrN），α線期間中撮小肛門括tl勺筋トーヌス
（16）Pu・ OPEN／PB・OPEN；開口時尿道圧／開口時膀胱圧
（エア）PB・OPEN／PB・MAX＝開口時膀胱圧／最大膀胱圧
（18）（PB MAX－PLJ MAX）／PB、MAX l膀胱頸部拡張圧／最大膀胱圧
（19）（PB MAx一 PABD MAx）／PB，MAx l利尿筋収縮圧／最大膀胱圧
（ 2〔｝ ） （ PB MAX一一PB REST ）／PB・MA）（ ＝真。）募二様圧／最rkfil調圧
（2D PRE＞olDING VEs1cAL TIME（TPB，BEFoRE）：排尿前膀胱圧上昇時間
（ 22 ） TIME 丁o 「4Ax1MAL VEsIcAL VolDING PREssul E FRoM STAR丁 oF UR1NATIoN
                 （TPB・MAX）1最大膀胱圧までの時間
（ 23 ） PREvolDING TIME oF DEcREAsED ANAL SPHINcTER ToNE
                 （TP・ANAL，BEFORE＞1排尿前肛門括約筋卜一ヌス
（ 24 ） ToTAL DEcREAsED 丁IME oF ANAL SPHJNcTER 丁DNE
                 （Tp・ANAL・TO丁AL）：全肛門括約筋卜一ヌス低下時間低下時間
（ 25 ） FLovl RATE A丁 ONE SEcoND AFTER START oF URINATIoN
                 （QISEC）：排尿開始後1秒時尿流量率
（2巳）τ1四丁〔｝甑X二天LFLePt RATE FRO7・t START〔＞F VR｝NAT2ひN
                 （TQIMAX）：最大流量率までの時間
〔 27 ） MAX ItfiAL FLow RA丁E （ QMAX ） ：最大尿流量率
（ 28 ） VEslcAL VolDING PRESSURE AT THE TIME oF MAxlMuM FLOW RATE
                 （PTQ・MAX）：最大尿流量呼時膀胱圧
（ 29 ） FLow RATE AT MAxlMuM VEslcAL VolDING PREssuR－E







Measuring point of 35 voiding parameters derived from the correlation among the curves of 6 voiding factors．













Table 3． Comparison between the values of voiding
     parameters in normal subjects and pre－
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  cf｝ The upper values are the values Dt normal veldhg pararnerers
Table 4・． Manifestating rate of detrusor－external
     urethral sphincter dyssynergia in this














Table 5． Comparison between the values of
     voiding parameters in the patients
     before and imrnediately after the
    ．intra－spinal surgery．
No， pororneter Meon s．D， Xi2dngte一
⑬馳一叢愕1
Table 6． Comparison between the values of
     voiding parameters in the patients
     before and after 6 months of the





Patient＄ after 6 monS’hs
of’ the operation
62．2











hangcs in the maximal intra－abdo－
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otlen†s G什er 6 monfhs
t the operation
．555 O．i68 O．059 19
．266 O．520 O，054 35
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Fig．2． Changes in the values of the voiding
       parameters before and after the intraspinal
       surgery． Dotted area expresses the distri－
       bution of standard devision and solid circles
connected by solid line represents artthmetic
means．
Flg．2－A－a． Changes ln maximal intra－abdominal
       pressure （Pabd－max）．
Flg．2－A－b． Changes in intrinsic detrusor contractユle
       rate （Pb－max－Pabd－max／Pb－rnax）．
Fig．2－B． Changes in maximal vesical voiding
     pressure （Pb－rnax）．
Fig．2－C． Changes m maximal flow rate（qmax）・
Fig． 2－D． Changes in mimmal urethral resistance
       （Rmin）．
Fig． 2－E． Changes in resistance of vesica！ neck．
Fig． 2－E－a． Changes in dysectasia ratio of vesical
       neck．
Fig． 2－E－b． Changes in insuMcient opening of
       vesical neck．










れる（Table 7－A－a， b， Fig．2－A－a， b）．
 最大排尿圧の術前，術後の変遷では，Table 7－B， Fig．
2－Bに示すごとく，腹腔内圧の減少度に比べ緩徐では
あるが術後の各期間で圧の減少が認められる．













Table 7－B． Changes in the maximal vesical voiding
      pressure （？b－max） before and after the
      intra－spinal surgery．
Table 7－D．Changes in the minimal resistance
（Rmin） before and after the
intra－spinal surgery．






Potients after 6 months
of the operation
o．26 als o．os
7．55 18．70 3．51 52
5・15 8’78 5r97 11




Rmin ＝ Pe’ MO X／（o mex｝2
Changes in opening and dysectasia









Patients atter 6 months
of the operation
O．19 O．02 O．15 19
O，36 O，28 O．05 57
O．26 O，12 O，04




Mean S．D． S．E． n
Meon S．D， S．E． n
 Normal subjects














 Normal subj ects
  Pre－operative
  patients
 エmm〔rdiate l y post－
 operative patients
Patients after 6 months
of the ope耐ion
O，69 O．｝9 O．04 20
O．52 O．27 O．04 37
O．60 026 O．07 ll
O，55 O．52 O．14 5
5
Table 7－C．hanges in the maximal flow rate
（Qmax） before and after the
intra－spinal surgery．
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Fig． 3． Normal patterns of voiding urodynamic examination． Case： 14yrs． old．， boy． C．C．：
    Lumbago and right foot deformity． Diag．：Tight filum terminale． Coordination among
    the voiding factor curves （V．U．D． curves） was predominantly good and the values of
    voiding pararneters were within the normal range． There was no dysfunction either of
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      Fig． 4－1） Fig． 4－2）
Fig． 4． Urodynamic examination of the patient with moderate urinary disturbances in thie
    syndrome． Case： 12yrs old．， giri． C．C．： Enuresis nocturna and recurrent urinary
    tract infection． Diag．： Tight filum terminale．
Fig。4－1）． Urethral pressure profile（U．P．P．）o£the sa皿e su bj ect． U．P．P． pattem on the
     bladder fullness was normal and all measuring values were in normal range．
Fig． 4－2）． Voiding urodynamic examination （V．U．D．） curves of the sarne patient． Vesical
     pressure curve was normal， except for exhibiting many small undulations due to
     abnormal straining． Values of voiding parameters were within the normal range．
     工nthis case， urinary incontinence apPeared as soon as the vesical capacity became
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Fig． 5． V．U．D． curves of the patient with fiaccid detrusor and flaccid pelvic floor rnusculature．
    Case： 40yrs． old， male patient． C．C．： Urinary incontinence， recurrent urinary tract
    injection， lumbago and highly resistant ulcer in the dorsal part of the foot． Diag．：
    Low－placed conus medullaris． The veg． ical pressure curve was similar to the intra－abdo－
    minal pressure curve during the micturitionJ thus it was found that the micturjtjon
    were depend upon the abdorninal straining and that the detrusor possessed little con－
    tactile function． lndependently of micturition， anal tone curve was to be・ relaxing，
    but in anal sphincter E．M．G． a few spike discharges were found out prior to micturi－
    tion． Urinary flow rate curve was low－hill like and wavy form． Therefore， existence
    of urinary disturbances was suspected． The measuring values of each voiding parameter
    were as follows； Pabd－max ．1， Panal－max， “j， Q．max L， Vtime “t and Vcap T， Residual
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                                     Fig． 6－A
Fig． 6． V．U．D． curves of the patient with flaccid pelvic floor musculature． Case： 43yrs． old．，
       fernale patient． ． C．C．： Urinary incontinence， lumbago and severe right epigastralgy．
       Diag．： Low－placed conus medullaris．
Fig． 6－A．Although vesical pressure curve was more elevated than intra－abdominal pressure，
the curves were identical． As a result， it was found that the micturition was due
to the abdominal straining． The tone of anal sphincter was extremely decreased
and the anal reflex activity was weak and slow， but anal sphincter E．M．G． exhibited
increased interference voltages during micturition． U血ary fiow rate displayed
the deuble micturition． As compared with forrner subject （Fig． 3）， the volume
for the maximal desire to void and residual urine were sma11． The values of voiding
parameters were as follows； Pabd－max T， Panal－max “， Qmax 」．
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Fjg． 6－B． Corelation between anal sphincter EMG by electromagnetic oscillograph and urinary
     fl’ow rate curve．
Fig． 6－B一 i）．
Fig． 6－B－ii）．
In the anal sphincter E．M．G． complete cessation of discharge was not recognized
during the micturition， conversely interference discharges were visua｛ized．
On the voluntary．interruption of urination， increase discharge frequency in anal
sphincter E．M．G． was not noticeable． Volitional cessation of urination was per－
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 Fig． 7－A ・ Fig． 7－B
The typical ’垂≠狽狽?窒獅?of curves of urodynaMic e・xamination in tethered cord syndrome．
Case： 12yrs． old， girl． C．C．： Recurrent urinary’tract infection （bilateral VUR， grade
IV） and urinary incontinence． Diag．： Low－placed conus medullaris．
Typical filling cystometrogram in this syndrome． CystometrograTn shows hypertonic
type of autonomous neurogenic bladder． A｝though hypotonic type was found out
in adult patients including some elder children， hypertonic type had a tendency to
appear in infants and children．
Typical V．U．D． patterns of the patient with tethered cord syndrome． The vesical
pressure curve wqs slightly higher than the intra－abdominal pressure curve during
the micturition． However the patterns of both curves were similar． lt was clear
from the above mentioned curves that the micturition was due to abdominal strain－
ing． Because the urethral pressure curve was low in comparison with extrerriely
high vesical pressure， it was suggested that the resistance in the vesical neck was in－
creased． Although anal sphincter tone was lowered before and after the micturition，
it was elevated during the micturition． Moreover， interference discharges in anal
sphincter EM．G． pattern were fbund du血g the micturition． Judging from these
facts， the existence of detrusor－external urethral sphincter dyssynergia was sug－
gested．． Due to the increasing urethral resistance as mentioned above， urinary flow
rate curve was reduced． The fiow rate curve was low－hiil like and staccato－like
form． Measuring values of voiding parameters gave the following results： Pb－max t，
Pu－max ¢， Pabd－max T， Pana｝一max 」， Q．一max e， Pb－rnax－Pu－max／Pb－max t．
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U．P．P． of亡hc same patieエ1亡．1∋ecause亡he皿easuring values三n mid－ure亡hral segment
in U．P．P． was reduced on the vesical fullness， it was suggested that the tone of
paraurethral striated musculature was decreased．
Tests for sacral refiex activity． The patient co皿plained of nG pairl when the needle
electrodes were inserted at the right anal sphincter region． lt was found that her
sensibility disappeared in the right half ef ihe saddle area． The spike discharge in
the right anal sphincter E．M．G． was decreased with stimulation from the external
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    8． Comparison of vgiding factor curves before and after the intra－spinal surgery． Case：
       7yrs．01d， boy， C．G．：Enuresis noct壁na et diurna． Diag．：Tight丘lum tcrminale．
Fig． 8－A． A certain degree pf increasing intraabdominal pressure curve was represented and
         vesical pressure curve was shown with many small waves during micturition． ・ln
         spite of high vesical pressure， urethral pressure revealed ！ewer limit within the nor－
         mal range． As a result， it was foUnd that energy loss in the vesical neck was ’con－
         siderably increased． Descent of pelvic floor （prior to micturition） was a littel later
         within normal range． lt may be based on urethral pain at the beginning of micturition．
         For the above reasons， the flow rate curve exhibited two－peaks shape． E．M．G． of
         apal sphincter was to reveal the intermittened wave to burst during the micturition．
         Hence it was suggested that detrusor－external urethral sphincter dyssynergia had
         been present． The measurement value ef voiding parameters gave the following
         results： Pb－max T， Pabd－max T，”Qmax ／．




On account of pain at the terminal urination the visualized pointed waves were
involved in the urethra1， vesical and anal sphincter curves on ter皿inal micturi－
tion． Coordination between voiding factor curves was kept normal． Each void－
ing curve showed a normal pattern， except some elevated intra－abdominal pressure
during micturition and abnormal values in voiding parameters were not confirmed．
He could volitionally interrupt micturition after operation and voiding factpr
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    Fig． 9－A Fig． 9－B－i） Fig． 9－B－ii）
Fig． 9． V．U．D． curves of female patient with slight to moderate voiding disturbances． Case：
       8yrs．01d， girL C．Cr：Enurcsis noc亡urna and recurrellt urinary trac亡infec亡ioil． Diag．；
       Tight filum terminale．
         The small pointed waves in anal sphincter tone curve and the elevated intra－abdo－
         minal pressure curve due to abdominal straining were exhibited during the micturi－
         tion， and urethral and vesical pressure curves during voiding． were higher than what
         were considered normal． Manifestation of interference discharges in anal sphincter
         EMG was also present simultaneously with the elevation of the anal sphincter tone．
         Because of high vesical and urethral pressure and detrusor 一 external urethral sphincter
         dyssynergia V．U．D． curves in this case were identical with these of reflex neurogenic
         bladder． But abnormal findings in bethanecol hyper－sensitivity test and other neu－
         rological tests （including EMG） had escaped detection． Voiding parameter valued
         were as fo11ows： Pb一一max “1， Pu－max T， Panal－min 」， Qmax ．1．




Co－ordination amo皿g 6 voldmg factor curvcs was majntained at excellent s三tuation
except for so血e elevated urethral and vesical pressure curves during the lnicturition．
Abnormal finding was undetectable in each voiding factor curve．
Voluntary interruptions of urination were complete1y performed due to the
contraction of pelvic fleor musculature． No abnormality in each voiding curve
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   Fig． 10－A－i） Fig． 10－A－ii）
Fig． 10． Subclinical neurogenic bladder in tethered cord syndrome． Case： 8yrs． old， girl．
    C．C．： Recurrent urinary tract infection． Diag．： Tight filum terminale．
Fig． 10－A． V．U．D． curves before intraspinal operation in this syndrome．
Fig． 10－A－i）． Voiding curves were revealed in ordinary V．U．D． except for some decreasing
      urinary fiow rate．
Fig． 10－A－ii）． At times， as shown in Fig． 10－A－ii）， markedly protracted micturition from dotted
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Fig． 10－B． V．U．D． curves irnmediately after intyaspinal operation． Although detrusor－external
     urethral sphincter dyssynergia was represented， urination was possible without abdo－
     minal straining． Because of immediatly after the operation， it was shown that the
     contraction of anal sphincter was decreasing to some degree．
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Fig． 11uA ’ Fig． 11－BLong term observation．with V．U．D． in typical tethered cord syndrome．． Case： 16yrs．
old， female subject． C．C．： Urinary and fecal incontinence． Diag．： Low－placed conus
medullaris and adhesion of cauda equina．
 V．U．D． curves before intraspinal operation． lt was found that the rnicturition was
 performed due to the abdominal straining， since the intra－abdominal pressure
 curve has the same pattern as the vesical pressure curve． lt was recognized that
 three－stage urination． was acted and that the urethral pressure curve was lowered
  as compared with markedly elevated vesica｝ pressure （detrusor vesical neck
 dyssynergia） and anal sphincter tone curve was similar to vesical pressure curve
  （detrusor－external urethral sphincter dyssynergia）． The results of high resistance
 at two segments in lower urinary tract and decreased urinary stream was
 manifested． Measured voiding parameters demonstrated following abnormal
 values： Pabd－max t， Pb－max t， Panal－max T， O．．．max “．
 V．U．D． curves in the immediate postoperative period． Voiding pattern was same
 as Fig． I l－A， but it was found that voiding parameters of intra－abdominal and of
 vesical pressure were reduced in comparison with pre－operative paramet’ers． Flow
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    Fig． l l－C Fig． 11－DFig． 11－C． V．U．D． curve in the 6th postoperative month． Because of abdominal straining，
     the rectoanal pressure balloons were removed during the micturition． Elevated
     urethral pressure curve was observed during the micturition and hence， it was
     suggested that the improvement at the vesical neck dyssynergia was present．
Fig． 11－D． V．U．D． curves in the 2nd postoperative year． lt was revealed that V．U．D． curves
     i旦the 2nd pos亡operative ycar were same as befbre the operation， but that the vesica玉
     pressure curve was higher than the intra－abdominal pressure curve and then the
     detrusor contraction was begining to appear at this period． The curve of anal
     sphincter tone rese皿bled to vesical pressure curve （detrusor－external urethra正
     sphincter dyssynergia）． On the other hand， it was exhibited that the urethral
     pressure curve at this period was the lowest of the urethral pressure curves in the
     each postoperative period． For that reason， it was suggested that detrusor－vesical
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Fig． 12－A
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Fig．12． Filling cystometrogram by Lewis’皿ethod in the same subject as showll in Fig． l l．
Fig． 12－A． Filling cystometrogram on the pre－operation． lt was found that this cystometric
     pattern was hypertonic．
Fig． 12－B． Filling cystometrogram in the immediate post－operative period． ［‘his cystometrogram
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Fig． 12－C－i）
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Fig． 12－C’ Filling cystometrograml’Tin the first post－operative year．
Fig． 12－C－i）．
      than in the pre－operative or imrnediate post－operative period．
Fig． 12－C－ii）． Bethanecol supersensitivity test was represented “positive”．
Fig． 12－D． V．U．D． curves in the 2nd post－operative year．
     the normal pattern．
IS
1な
Tthis cystometrogram exhibited that the pressure rising gradient was more gentle
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                  Fig． 13－A Fig． 13－B
Fig． 13． V．U．D． curvesi of the patiept in wholp． the i．mproVernent of symptoms Were not ．shown．
        Case： 15yrs． old， boy． C．C．： Urinary incontinence and recurrent urinary tract
        infection． Diag； Low－placed gonus medullaris．
Fig． 13－A．
Fig． 13－B．
V．U．D． curves before the g．．pe；ation． ’，The b411qons for lthe． ．lneasurement of the
rectal and the anal pressure were removed by the strong abdominal straining
during the． initial mictgrition． The urethral pressure curve was．considerab｝y low
as compared with high vesical pressure during the micturition．’ Hence it was sug－
gested that the detrUsor 一 vesicql neck dyssYnergia was presentedl Since the inter－
ference discharge was demonstrated at the anal sphinctet EMG during the micturi－
tion， detrusor－external uretheral sphincter dyssynergia was highly suggested． Urinary
flow rate curve revealed a curve of intermittent low hill－like shape． Voiding
parameter values were as follows： Pb－max T， Qmax ／．
V．U．P． curves in the 3rd postoperative year． lt was seen from these V．U．D． curves
that the curves of markedly elevated vesical and urethral pressure were ’demonstrated
and the micturition was dependent upon the abdominal straining． As the opening
mechanism in the vesical neck was remarkably excellent it was estimated that the
part of urethral resistance was external urethral sphincter region． Flow rate curve
was lowered． ・ In spite of the treatment， administration of the detrusor contractile
drugs and striated muscle relaxant， bedwetting ．of his subjective symptom was per－
sistent． lt was found that the stress incontinence was occured with the abdominal
straining， and that his upper urinary tract was dilated． By the administrqtiori of
anticholinestcrase（Ubretid）， bethanecol chloride，．tolperisone（Muscul血），．．and
phenoxybenzamine， little improvement of the micturition was shown． At preserit
his treatments are performed with the administration of phenoxybenzamine and self
cathe．terization， Voiding parameter values were as follows：’Pb－max T， Pu－mak T，
Qmax L．
福井：Tethered cord syndro皿e・水力学．的電気生理学的検査 373
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Simultaneous recording of vesical pressure， EMG of anal sphincter and fiow rate
during the storing and voiding phase． ・ The vesical pressure curve revealed hyper－
tonic type and EMG of anal sphincter demonstrated interference discharges during
the elevated vesical pressure． lt was reasonable to pre＄ume that the external ure－
thral sphincter contracted involitionally for the purpose of the urinary continence ／
when the infiow of vesi，cal urine was occured．
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Fig． 13－D． Postoperative investigation for the sacral reflex activity in this
          were within the normal limit．
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        Fig． 14－A Fig． ・14－B
V．U．D． curves of the subject who revealed markedly improvement after intra－spinal
surgery． Case： 1’3yrs． old， girl． C．C．： Enuresis nocturna et diurna and recurrent
urinary tract infection． Diqg．：．Tight filum terminale．
Preoperative V．U．D． curves of this subject． Vesical pressure curve resei4bled
intraabdominal pressure Curve during the micturition． Therefore it was seen
from the chart that this voiding was dependent to the abdominal straining． The
elevated anal sphincter tone was revealed during the rnicturition （detrusor－external
urethral sphincter dyssynergia）， and the urethral pressure was markedly lowered
as comparison with the high vesical ’pressure （detrusor－vesical neck dyssynergia）．
Particularly， the opening mechani．sm in vesical neck was insuficient． But the
micturition was maintained if the vesical neck was opened． The urine flow rate
curve was demonstrated to be of intermittent serrated type． Voiding parameter
values were as follows： Pabd－max T， Pb－max T， Qmax 」・
V．U．D． curves immediately postopertive period． Enuresis nocturna et diurna
disappeared completely in the immediate postoperative period． Reccurent urinary
tract infection also disappeared four months after the intra－spinal operation．
Coordination among the voiding factors was maintained throughout the duration of
the micturition． Except for insuMcient relaxation and contraction of anal sphincter
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 Fig． 14－C－i） Fig． 14－C－ii）
V．U．D． curves after 6 months of the intraspinal operation． The relaxation of
anal sphincter during the．皿icturition was indicated．
V．V．D． curves during starting and stopping the urinary stream volitionally after
6 months oE’ the operation． The vDlitional interruption of urination was performed
by the contraction of the pelvic fioor musculature．
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Fig． 14－D． The investigation of sacral reflex activity in this subject after 6．menths of the
      operation． All sacral reflex tests were within the normal range and the sacral reflex
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          Fig．’15－B－i） Fig． 15－B－ii） Fig． 15－C
V．U．D． curves of the’垂≠狽奄?獅?in which appreciable improvernent was demonstrated．
Case： 8yrs． old， girl． C．C．： Enuresis nocturna et diurna． Diag．： Low－placed conus
medullaris and adhesion of cauda equina．
Fig． 15－A． Since the vesical pressure and intraabdorninal pressure curve were similar and high，
          it was ・suggested that the micturition was dependent upon the abdominal straining．
          Urethral pressure curve resernbled vesical pressure cprve an．d were high． According
          to these findings， it was presumed that excessive openning of vesical neck and strong
          urethral reSistance ．due．to qetrusor－extg．rnal urethy41．sphincter dyssypergia． were
          present dUring micturition． Voiding parameter values were as follows： Pb－rr｝ax T，
          Pu－max t， Pabd－max T， Qmax ／’．
Fig． 15－B． V．U．D． curves after 6 months of the operation．
Fig． 15－B－i）． Vesical and urethral pressure curve were descendent as compared with be£ore
           the operation， but・the curve of anal sphincter tone showed insuMcient relaxation
           during the micturition．
Fig． 15－B－ii）． Although the voluntary interruption 6f urination was done with the contraction
            of pelvic floor musculature， the complete stoPping of urination was not performed．
Fig． 15－C． V．U．D． curves after l year of the intraspinal operation． Voiding curves were normal
          and the co－Qrdination among the V．U，D． curves was throughly maintained． All















































































































































































































 3．Tethered cord syndrome．の各疾患群における
福井：Tethered cord syndrome・水力学的電気生理学的検査
Table 8． Classification of traction 1esion．
 Lumbosacral Lipoma
   with direct continuation to spinal cord
   with direct cofirinuation to filum rerminale
   without direct internal contlnuation
 with diastematomyella
   without septum， direct continuation to spinal cord
   wlthout septum， no continuation to spinol cord
   w［thout septum， meningoce［e rnanque
   with septurn，meningocele manque
2． D｛astematornyetia associated with bands
   without ＄eptum
   withovt septurn， meningoceSe manque
   with septum meningocele monque
   with septum
5， S｛mple traction by bands
4． Tight tilum terrninale




   true
   pessible
from Jomes， C．C，M． and Lassman， L．R
  ”spinal Dysraphism’L Buttel－
  worth， London， 1972．
泌尿器科的障害の改善度の相違について
 Tethered cord syndromeの分類についてはTablc
8に示すごとくであるが，泌尿器科方面よりの改善度
をみると予後良好な疾患はその牽引度，癒着度の軽い
症例であり，simple traction by bands， tlght filum
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